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_„ ^ Two experiments invest igated whether elementary 

school children's difficulties in detecting inconsistencies in text 
are related to their failure (1) to represent each of two 
ihcohsistentpropositions in memory or (2) tP compare the 
representations of the inconsistent propositions to each other once 
each has been represented in memory. Overall, three kinds of 
inconsistencies were considered: falsehoods (a textual proposition 
that conf lictswith a potentially known fact), factual contradictions 
(two textual propositions that conflict and one of these propositions 
IS a potentially known fact)^ and textual contradictions {two textual 
prbpbsitionsi that conf lict and neither is a known fact). In the first 
experiment, 80 first, third, and fifth grade children were asked to 
detect familiar falsehoods and unfamiliar factual contradictions in 
narratives. Results showed that the familiar falsehoods were easier 
to detect than the unfamiliar factual contradictions. When the 
familiarity variable was controlled in the second experiment, 
however^ hb differences in inconsistency detection were observed 
between the three variables . in both experiments , an analysis of the 
recall protocols indicated that detection failures were related more 
to incomplete recall bf the inconsistent information than to 
difficulty in cbmparing the inconsistent propositions. Further^ 
results indicated that children ' s inconsistency detection failures 
are related^mbre to difficulties in forming accurate mental 
representation? bf textual propositions than to difficulties in 
coffiparing the iiicbnsisteht information once it is_ represented iii 
memory. The results suggest that greater attention should be paid to 
the conditions that facilitate text representation , since those 
conditions are like^^y to affect comprehension monitoring as well. 
(Author/JD) 
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Vbsniadou. Pearson. & Rogers Inconsistency Detection : 1 

Abstract 

tWs pa^r reports two experiments that investigated whether eiementaiy school children's difficulties 
in detectuig inconsistencies in text are related to their failure to represent each of two iricbrisistent 
propositions m memory or to their failure to compare the representations of the inconsistent 
proposinons to each other once each has been represented in memoiy. Overall, the experiments 
considered three kinds of imonsimKies--j[alsehocds (a textual proposition conflicts with a 
potentially known fact). /acmfl/co/ii^adTc^^^^ (one textual proposition conflicts with another textual 
proposition and one of these propositions is a potentially known fact) and tactual contradictions (one 
textual proposition conflicts within a second textual proposition and neither is a known fact) In 
Bqpenment 1. first. tWrd^and fifth grade children (N = 80) were asked to detect familiar falsehoods 
and unfarai^liar factual contradictions in narratives. Results showed that the familiar falsehoods were 
easier to^detect than the unfamiliar factual contradictions. In Experiment 2 (N = 30). however when 
the familiarity variable was controlled, no differences in inconsistency detection were observed 
between falsehoods. factuS contradictions, and textual contradictions. In addition, in both 
experiments an analysis of the recall protocols indicated that detection failures were related more to 
incomplete recall of the inconsistent information than to difficulty in comparing the inconsistent 
propositipns. _TTie results indicated that children's inconsistency detection failures are related more 
to difficulties in forming accurate mental representations of textual propositions than to difficulties In 
comparing the inconsistent information once it is represented in memory. It was suggested that 
greater attention should be paid to the conditions that facilitate text representation, since t} ox 
conditions are likely to affect comprehension monitoring as Well. 
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WHAT CAUSES CHILDREN'S FAILERES TO DETECT 
INCONSISTENCIES IN TEXT? 

REPRESENTATION VERSUS COMPARISON DIFFICULTIES 

puring the last few yearn we have seen a rapid growth of research on children's awareress of 
inconsistencies or omissions in toct under the general rubric of studies on comprehension monitoring 
A number of studies have shown that eleme children often indicate that they havt 

understox)d^hj^y ambiguous or contradictory materia Flayell. Speer. Green. & August. 1981; 
Ironsmith &_Whitehurst. 1978; Markman. 1977. 1979; Kbtsonis & Patterson. 1980). Usually, young 
children are less^sensitive to such errors than older children, and poor readers are less sensitive than 
good readers iAugust. Flavell. & eijft.1^^^^^^ the problem is not confined to children 

Junior high school students, particularly those identified as pOOr readers (Garner. 1986; In press), and 
even^college students (Baker. 1979; Baker & Anderson. 1982) have problems evaluating texts for 
clarity and consistency. 

In this paper we shall examine elementary school students' ability to detect inconsistencies In text 
We shall examine three kinds of inconsistencies-falsehoods, factual contradictions, and textual 
contradictions. 

A textual contradiction is detected wiien a student recognizes the inconsistency between two 
statements, such as those in exampler (1> .ind (2). both of which occur in the text. 

(1) Henry walked through the open door into the kitchen. 

(2) Heniy could not open the kitchen door because his key was bent. 

^ contradiction are that (a) either proposition could be true or false, 

but (b) both cannot be true in the same context, and (c) neither can be subjected to a test of veracity 
independent of the text in which th^ occur. Obviously, they tend to occur in "stories": texts in which 
things that are true in the world of the text may not be true in the real world. 

A factual contradiction is detected when a student reco^izes the inconsistency between two 
statements^ one of which is true while the other is false, when both occur in the text. Examples (3) 
and (4) comprise such a contradiction. 

(3) Fish that live at the bottom of the ocean cannot see anything. 

(4) Fish that live at the bottom of the ocean can see the color of their food (examples 
fi-om Mar kitian, 1979). 

FactuS contradictions are identical to textual contradictions in surface form only. Like textual 
contradictions, both statements cannot be true in the same context. Unlike tejrtual contradictions, 
only one of the propositions can be true, because only one is true, and both can be subjected to tests 
of yeracilyjnaependent of the text in which they occur. So a student who knew a lot about aquatic 
vision co«« use that knowledge to detect the inconsistency between (3) and (4). But even a student 
Who KnCT^ next to nothing about aquatic vision could detect the inconsistency, in the same way that 
he or she would have to detec the inconsistency between the two propositions in a textual 
contradiction: 

The contradiction in a falsehood is detected when a studen^Fecognizes the inconsistency between a 
proposition (the false statement-see example (5)) which comes fi-om the text and some information 
(the truth-see example (6)) which comes from existing knowledge. 
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(5) Most people prefer not tS eat their favorite foods (example from MarkSan & 
Gbrin, 1981). 

(6) What makes your favorite foods favorite is that you iike to eat them more than yon 
like to eat other foods; 



What makes a falsehood different ffom a factual contradiction is that only one propositibn (the 
falsehood) is present m the text. Notice also that from the point of view of a subject asked to look 
for inconsistencies.lt makes sense to ask for falsehood detection only for relatively familiar and 
common truths. For example, if young children were presented with a statement such as (7), few 
would ever even consider the possibility that it might not match something they already know. 

(7) The average bank vault is larger tnan the average professorial office. 

We h^e conceptualized the inconsistency detection task as involving the following subcomponents 
for either factual or textual contradictions: 

(1) Read or listen, encode, arid represent the propositions in working memory. 

(2) Compare the representations of the inconsistent propositions to one another. 

(3) Detect the inconsistent'. 

(4) Report it. 

leo^Jre ^.^H^P^°^'' - ^ propositibn needs to be subjected to step (1); however, falsehoods 
require an additional procedure in step (1) so that it would become, 

(la) Read or listen, encode, and represent the false proposition in working memory. 

(lb) Retrieve the information that contradicts it from long-term memoiy: 

Children's inconsistency detection failures have been attributed to difficulties with each 
^^^^r^T wfJ^^ assumed inconsistency detection process. For example, some researchers have 
mS.lrt, ^f^ i -r^"K^^^^ ^he inconsistent information in 

memory (Stem & Trabasso. 1981; Wimmer. 1979), while others have focused on difficulties related to 
the comparison subcomponent of the inconsistency detection process (Markman, 1979. 1981 1985) 
It has also^been pointed out that children may fail to detect encoded inconsistencies because they do 
not know the cntena that define ffli inconsistency (Whitehurst. 1981; Flavell. 1981). or because they 
have difg^ujty reporting detected inconsistencies verbally (e.g.. Baker. 1979; Flavell. Speer. Green & 
August. 1981;^Fatterson. eosgrove^ & O'Brien. 1980). in this study, we shall concentrate on the first 
two sources of inconsistency detection failures: representatibri and comparison. 

With respect to comparison difficulties. Markman (1979. 1981) has argued that children judge their 
comprehension of text by evaluating the truth of individual propositions rather than by judging how 
internally consistent these propositions are with resprct tb each bther. although she acknowledges 
that evalu^ation cntena may change as a result of training (Markman & Gorin. 1981; see also Elliot- 
Faust. & Pressley. 1986). According to Markman, children find it difficult to engage in the inferential 
and constructive processing which is often necessary to evaluate a text for internal consistent; they 
do not connect sentences, draw appropriate inferences, and-most important-they do not compare 
inconsistent propositions tb each othen 

The proposal that children have difficulty with the prbpbsitibn comparison subc5"mp5neht of the 
inconsistent^ detection task was based on f/.o findings in Markman's (1977. 1979) ex^riments: (1) 
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children were ^fnore likely to question the truth of individuai propositions than the internal 
consistency of the texts, and (2) many of the children who did not detect the inconsistencies had 
nevertheless recalled aJ] the relevant information necessary for their detection. 

One limitarion of Ma/toa^ experiments is that the materials employed contained information 
unfamiliar to young cKjdr^^ Since iriany cognitive skiHs are first exhibited in familiar contexts 
(Gelman. W78), It could oxgued that children would be more likely to detect inconsistencies in 
texts describing famihar uiformation. In fact, there are a few studies which have shown that ybune 
children are capable of inconsistency detection when the content of the text is familiar and the task is 
appropnate (c:g.. Ackerman, 1981; Raphael & Tierney, 1980; Stein 4 Trabasso, 1981; Wimmer. 

Based on such finaings, Wimmer (1979) and Stein and Trabasso (1981) have argued that children's 
inconsistenor detection difficulties lie in the representational subcomponent of the inconsisteri(y 
detecjon task, rather than in the comparison subcomponent. According to their proposal, children 
^e difficulties remembering the inconsistent information, parHcularly when it is new and unfamiliar 
When the inconsistent information is remembered, inconsistency detection is high (see Wimmer,' 

Familiarity with the subject matter described in a text can affect inconsistent detection in either the 
representa^on, or the comparison, subcomponents of the assumed inconsistent detection process 
or both. We know fi-om a host of studies that prior knowledge can influence subjects' ability to 
repre^nt^ a^Iinguistic input in memoiy (e.g.. Brown. Smiley, Day, Townsend. & Lawton, 1977; 
Bransford & Johnson. 1973). Thus, familiar inconsistencies should be easier to represent than 
nmSt,? '^^^^ the process of comparing the inconsistent 

propositions. ^When a proposition is both inconsistent with a second proposition and violates a well- 
toowi fa^ct. children may need only lo compare thd representation of the false proposition against 
existing knowledge. i.e.. evaluate the proposition for truth, rather than consistency; This is not 
possible when the text contains two propositions which are both inconsistent and unfamiliar. In this 
latter case the two inconsistent propositions must be represented in memoiy and then most be 
compared to each other. The latter situaHon is likely to be more difficult than the former. 

Bn ^ ^^'^u^^ F- ^° experiments described in this paper was to fiirther investigate these 
two source, of children s inconsistency detection failures-representation versus comparison. In 
° "V^^ compared children's detection of falsehoods versus textual and factual 

• ^f"^^^ °f first «q>eriment was to evaluate the hypothesis thatfa^tiar 
fa^^o^ mc indeed easier to detect than unfamitiar contradictions. First, third, and fifth grade 
cluWren were^asked to detect fiimiliar fiibehoo^ (violations of well-known facts) and unfi^Uiar 
J^ctimlcontradictions (twO relatively unfamiliar propositions which contradicted each other). We 
hypmhesized that inconsistencies in the falsehoods would be more likely to be detectedlthan those in 
the fectnal contradictions because they were easier both to represent and to compare. Recall that for 
a f^sehoqd only one textual proposition, one that violates a well-known fact, must be represented in 
memory, whereas mo textual propositions, describing^relatively unfamiliar facts, must be represented 
m the ^ of a factual contradiction. Hence, familiar falsehoods must be easier to represent 
Furthermore, other things being equal, familiar falsehoods require comparing the represenfation of 
one proposition against existing knowledge (for truth), whereas unfamiliar factual contradictions 
require the companson of the representations of two textual propositions against each other (for 
intern^ conjistency). According to Markman (1979), evaluating a proposition for truth is easier than 
companng two propositions for internal consistency. 



The second experiment was conceptualized following the completion of the first experiment in order 
to provide a more_precise test of the source of inconsistenqr detection by controlling the familiarity 
vaiable tha' was allowed to vary in Experiment 1. o / 
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In both expenments, inconsistency detection was measured on the basis of the children's verbal 
responds. Children were asked ^o indicate what it was about the text that did riot make s^rise and 
why. While children demonstrate better awareness of inconsistencies wheri ribri-verbal measures of 
inconsistenqr detection are employed (e.g.. Flavell. et al.. 1981), it is not altogether clear exactly what 
they are aware of. In addition, a number of factors other than verbal report difficulty may stand in 
the \ray between noticing arid repbrtirig an inconsistency. For instance, young children may fail to 
report det«ted inconsistencies because they are reluctant to attribute fault to an adult fee 
Robinson & Robinson, 1976a, 1976b, 1977), or because they use prior knowledge to "repair" a 
detected inconsistency (e.g.. Baker, 1979; Baker & Anderson, 1982; Winograd & Johnston, 1980) In 
order to minimize such "metacOgnitive" sources of error, the children were told explicitly that "there 
was something wrong with the way the author wrote the stories." Thus, the children did not have to 
decide whether the text contained false or inconsistent information themselves-they were told so- 
neither were they put in the position to attribute blame to its presumably adult author. Their task 
was to simply discover what it was about the stories that did not make sense. 

EXPERIMENT 1 

Experiment 1 investigated elementary schoo. children's detecfiSiis of falsehoods and factual 
cpnfradichons. The fal^hoods involved the /mpffc// violation of an ever^ scientific principle (i e 
the kiiowledge that sugar cannot lift itasif up fi-pm the top of a table and go back in its box) The 
factual contradictions involved the violation of a relativefy technical scientific principle (ie that 
magnets do not pick up sugar) when the principle was expUcitfy stated in the text. Thus, both the 
talsehpods and the contradictions negated a true fact about the world, but differed (a) in their 
explicitness and (b) in their femiliarity. 

The falsehoods negated knowledge firmly grounded in children's eveiyday experience with the world 
^Jxf vl^ ^: ^^' will be dewribed later in greater detail, showed that the familiar falsehoods 
cou d be^judged as false by 92 to 97% of a comparable sample of children. The factual 
comr|dict,ons, which negated relatively unfamiliar scientific principles, were known to be false by 
only 53 to 76% of a comparable semple of children. 

pe falsehoods were not explicitly contradicted in the text. It would be odd, if riot silly, to assert that 
mm does not lift itself up in the air," Furthermore, the question of interest was whither the 

^v! H« ^"^^^ °f ^^-^^ propositions by comparing them against 

existing^knowledge. The factual contradictions were explicitly negated in the text. Tlieir detection 

11^^"^^^°'^^^''^^^° ^!'°^^^^^^ propositions for consistency, at least for those children who 
lacked knowledge of the principle. 

It was^ hypothesized that a better detection rate would be obtained for falsehoods than 
contradictions, despite the explicit nature of the latter, because the falsehoods were easier to 
represent (being more familiar) than the contradictions, and did not require comparinK two 
propositions for iriternal consistericy. 

In^rmation regardirig children's abilities to represent and compare the inconsistent propositioris was 
obtained frorn^ an £«ialysis of the recall protocols. If children had problems encoding and 
representing ^e jnfamiliar information, we expected to find poor recall of the inconsistent 
propositions. If children had difficulty comparing the inconsistent infonnatibn. we expected to find a 
low correlation between recall and inconsistency detection (like that obtained by Markman. 1979). In 
other words, many of the inconsistent propositions would be recalled, but the inconsistencies would 
not be detected. 

A recond issue pursued in this experiment was the relative difficulty of inconsistency detection in a 
listening vs. a reading comprehension task. Throughout the elementary schbbi years, children's 
comprehension of text is better in listening than reading comprehension tasks (Sticht. Beek. Hanke, 
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HeimaS. & Mamee. 1974; Pearson & Fielding, 1983). This finding has been explained on the 
grounds jhat reading involves an additional resource allocation problem for the young Child not 
presennn the listening situation; that is, more cognitive resources must be aiiocated to the task of 
decoding written text than decoding text presented orally, leaving fewer resources available to process 
the text for meaning, if inconsistent' detection is affected by the processing requirements of the text 
then we should expect the frequency of inconsistency detection to be lower in a reading than a 
listening task for elementary school children. This should be particularly true in the case of the 
contradictions when compared to falsehoods, since contradiction detection places even greater 
demands on the constructive processing of the information presented in the text. 

Method 

Subjects 

Eigh^ elementarj' school students participated in the Study. Twenty first-graders (ranging in age 
from 6.0 to 7.0, With a mean age of 6.5), 40 (20 in a reading condition and 20 in a listening condition) 
third^^adersXranging in age from 7.1 to 9.S^ with a mean age of 8.7), and 20 fifth-graders (ranging in 
age frpm 10.2 to 113, with a mean age of 10.7). The children were drawn from two elementary 
schpols m^a mid-size Midwestern city. In each group approximately half of the children were girls and 
half were boys. All children read at or above their grade leVel as determined by scores on the reading 
section of the Iowa Test of Basic Skills, and/or by teacher judgment. Only competent readers were 
cnosen in order to avoid a possible confounding of serious decoding problems wathin the --eadinK 
condition. * 

Materialis 

TTiere were four stories with the same basic structure; each contained an initiating event, the creation 
of a problem situation, and a set of actions leading, eventually, to its resolution. All the stones 
centered arou/id the same basic theme: How the protagonist (a young girl) gets into a problem 
situation which she does or does not resolve. All the inconsistencies appeared in the part of the story 
m which she attempted to solve the problem; and they all involved the violation of a physical 
pnnciple. TWo inconsistencies were developed for each story: a falsehood and a factual 
contradiction. Both inconsistencies w;re expressed either in positive story resolutions (i.e the 
problem was solved) or in negative story resolutions (i.e., the problem Was not solved). Table 1 
contams an example of one story in the two inconsistency types (falsehood and factual contradiction) 
and the two story outcomes (positive and negative). 

pnsert Table 1 about here.] 

In the fel^hood stories, the resolution of the problem involved the negation of an unstated common 
sense physical law. The unstated (implicit) common sense law that was violated Was, in most cases 
the 1^ of gravity. For example, in the story about the sugar and the iron filings, the Sugar and the 
iron filings lift themselves up from the table and go back in their boxes. In another Story, two labels 
fly in the air and out an opened window. In the remaining two stories, a key falls off a magnet to 
which It was attracted without any explanation, and a glass of water moves by itself to the end of a 
table and falls down. 

In the fectual confradiction Stories, the resolution of the problem involved the negation of an 
exphcjtjy stated, but relatively unfamiliar, scientific prirxiple. The four principles which Were explicitly 
contradicted were the following: (aj that magnets attract iron but not sugar, (b) that balloons filled 
with helium nse up but balloons filled with oxygen do not, (c) that magnets lose their magnetic 
qualities when heated, and (d) when a mixture of water and salt is heated, water boils and turns into 
steam but salt does not. 
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"^.f"'''!^'^ *?fhjhe pnnciples which were violated in the text was determined in a pilot study. In this 
^^'^^^^'^Js^^m^ y^^i^A graders (mean age 8.6). and 22 fifth graders 
(mean age 10.5) were asked to verify the false propositions but of confext. A total of 16 false 
propositions, corresponding to those found in the experimerita! materials, were used These false 
nof^'''°"' '"'I^'^^''"^ into two lists of eighj propositions each so that the same proposition did 
H.?«f"M °"<^- T^e'^^ additional propositions of equivalent difficulty were added to each 

^se w! h,n Sti t'^H H ! «'"S|^^ °f 20 propositions, half of which were true and half were 
fal^. Wit^hin^each grade, half of the ehridren received one list and the remaining half the other. The 
first and^third grade children read the sentences along with a teacher who read them out loud for 
them and then marked^each sentence as true or false. The fifth grade children read and verified the 
sentences without any hel£ from the teacher. The first grade children were correct 92% of the time 
onjhe^fal^hoods an^ 53% of the time on the factual contradictions. The third grade children were 
correct 93% on the falsehoods and 61% of the time on the factual contradictions. Finally, the fifth 
grade children were correct 97% and 76% of the time on the falsehoods and factual contradictions 
respectively. Thus, we were able to verify that the experimental materials possessed the desired 
charactenstics, especially with the familiarity variable. 



The desi^ of this study included a listening task for first graders, a reading and a listening task for 
third ^aders.v^and a reading task for fifth graders. Thus the listening/reading comparison was 
ev^uated at grade 3 only, while cross-age listening comparisons were evaluated as grade 1 versus 
^^''A ^°''^^^^ "o^-m reading tasks were evaluated as grade 3 versus grade 5 contrasts 
There were 20 ctaldren within each grade by task condition who were separated into four blocks of 
fwe^hildren each. TTie children in each block heard or read all four stories but in different 
combinations of inconsistency type (falsehood vs. factual contradiction) and outcome Value (positive 
v^ negative). The order in which the children within each group heard the stories was detenr^ned bv 
ajatin squ^e desi^i. Thus, the ftill design of the study was a 3 (Grade) x 2 (Task) x 4 (Blocks) x 5 
(Replications within each block) x 2 (Inconsistency Type) x 2 (Outcome Value) x A (Stoiy) Jth 

and story as within-subject factors. However, analyis wei^e only 
conducted across two grade levels (1-3 or 3-5) or across tasks (listening-reading) within grade 3. 

Procedure 

^J^lS^f^^^"^^^- P'^^ ^ P^«^« r-^o"! in the school and lasted 

approMmac y 30 to 40 minutes. In the listening cbnditir.r, each child was toid that s/he was going o 

ni2^H n f f 1 1 named Georgette who got into various kinds of trouble as she 

played in her father's lab. S/he was told "to listen very carefully to each stoiy, because there is 
some hing wrong with each one or them. Sbmething wrong with the w^ the author wrote them- 
something that doesn t make sense. We would like you to listen very carefully to each story arid then 
?iU wJ°?'H ? t°J^,^^dAso teli us what it is that does not make any sense." In phase 1, each 
story was read twice by the experimenter and then the child was asked (a) to recall the story, and (b) 
tosay whac It was about the story that did not make any sense, and (c) to justify the response The 
same procedure was followed for all Uories. Phase 2 was conducted only for stories in which 
^^^^'f^'^^y^^'^j^^^ 1. Follbwing the same order of presentation, the 
beginning of_^ach stoiy was summarized by the expenmerite • and the second half of the stoiy was re- 
read once. The instructions were repeated and the child was asked once more to sav what it was 
about the story that did not make any sense and why. In either phase 1 or 2, if more than one 
inconsistency was reported, the child was ^ked to select the most important problem and to explain 
why. In the reading condition, the same procedures were fbllbwed in both phases 1 and 2. except that 
the children read the stories on their own. rather than listening to them. All story recalls and 
responses to the inconsistency detection questions were tape-recorded. 
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Scoring 

Jhe children's re^calls of the stories and responses to the inconsistent/ detection questions were 
transcribed^and the;i scored by two independent judges. Inconsisteilcy detection was determined on 
the basis of the children's verbal responses ^d justifications of the iricbrisistencies they reported 
The recalls were scored idenHfying story units on the basis of the work done on story 
S'Sil"- V * Glenn. 1978; Mandler & Johnson. 1977). These stoiy units included! 

se«>ng._an initiating event, a problem recogniHon. a principle, a plan, a resolution and a reaction- they 
f^^?^^^ in ^eater detail in Table 2. Inter-judge agreement was 94% for the first graders. 97% 
diL traders. All cases of disagreement were\^esolved by 

discussion between the two judges. ^-^^ly^u uy 

[Insert Table 2 about here;] 
Results and Diseussioh 

Inconsistency Detection 

Table 3 presents the frequency of inconsistenq/ detections as a function of grade, task type 
inconsistency type, and outcome value at phase 1 and at phases 1 and 2 combined. 



[insert Table 3 about her-;.] 

These data were analj^d by performing three separate analyses of variance (one for grade 1 vs wade 
H-^H "l'- ' f°r8rade 3 grade 5 reading and one for grade 3. listening vs. reading) on the 
phSes fand 2)°"""' responses at phase 2 (actually the sum of correct inconsistenqr detections for 

Fir^t versus^third grade (Hstenlng), TTie first analysis compared first and third graders in the 
listemng^task on the proportion of correct inconsistenq/ detections; it was a 2 (Grade) x 5 

^''^''^^^ 4 (Blocks) X 2 (Inconsistency iVpe: Falsehood vs. Facttial 
ShhSh^ Kr Value: Positive vs. Negative) x 4 (Sto^.) analysis of variance. Grade, 

replication and blocks were between subject fectors with the replication factor nested within grade hi 
block. Inconsistency type, outcome value and story Were within subject factors. This analysis of 
mW, SI """n^^^^^ forbade. F(1.108) . 27.45, MS, = Al^p < .091. inconsLTnT^e 
^^]^^ 22.68 p < 001. and outcome value. F(1.108) ^ 3.63.p' < .05. The main effect for grSe wai 
t^^JS^i^^''^^ '^"^ '^^'^ inconsistencies than Th^ 

^^ ^S^ Wr^ '^f '^' inconsistent, ty^ was due to the ^eater number of 
Slu^S I f t^^""^^ '^^^^^^ detections (51/80). Finally, the main effect for outcome 

value was me result of the ^eater number of inconsistenq. detections for stories with positive (60/80) 
t.ian negatn'e (55/80) outcomes. v 

^l'^n«f ^ ^"*=°"sistency type, approached a standard si^ificance level, 

ni.l08) = 3.63. .05 </> < .96. Thejnteraction effect was due to the fact that the difference in the 
inconsistenQr detections between the third graders and the first graders was 
greater for the contradictions (15) than for the falsehoods (10). 

TTi^d grade Gfstening^ versus readlngj^^ analysis of variance (using a similar mix of 

benveen and within subject factors) compared the peifdrmance of the iWrd graders in fhe listening 
and reading tasks on the proportion of correct inconsistenQr detections. It was a 2 (Task- listening 
Z^S^'^'H ''^ ^R«P"'^ti°"s within Blocte) X 4 (Blocks) x 2 (Inconsisiencj' l>pe: falsehood vs: 
Actual contradiction) x 2 (Outcome Vdae.i positive vs. negative) x 4 (Story) analysis of variance; 
Ihe results showed no interactions; there were main effects for task F(l,108) = 5.31, MS = .117,p < 



Vosniadoa, Pearson, & Rogers 



Inconsistency Detection - 9 



.^_^and inconsistency type. F(1.108) = 17.22. p < ;0Oi: TTie main effect for task was due to the fact 
ttiat there was a gr^at|r number of inconsistency detections in the listening task (70/80) than in the 
reading task 62 80 The main effect for inconsistenq. type was again the result of a greater nuSber 
of falsehood (74/80) than factual contradiction detections (58/80). 

fj? JnPM"'' (rwaJng). The third analysis 5f variance compared the performance of the 
deiSfS. fifth graders on the reading task again on the proportion of correct inconsistency 
^^-f'^'^^ ^^^' third vs. fifth) X 5 (Replication within Blocks) x 4 (Blocks) x 2 
(Inconsisten^_T^) X 2 (Outcome Value) X 4 (Story) analysis of variance. The results showed main 
effects for grade ^(1.108) = 6.65. MS^ = .113p < .01. and inconsistenqr type. F(1.108J ^ 19.85 p < QQ5 
and an interaction between grade and outcome value. F(i.i08) = 4.45. p < .05. The main effect for 
SSrrS?;^/'^" performance of the fifth graders (73/80) than the third 

graders (62/80); The man effect for inconsistency type was again the result of the greater number of 
correct responses m the falsehoods (77/80) than the factual contradictions (58/80X Finally the 
interaction between grade and outcome ValUe Was the result of the greater increase with grade in the 
number of correct inconsistency detections for stories with positive versus negative outcomes. 

Summary. To summarize the three inconsistency detection analyses, falsehoods were easier to detect 
than factu^contradictions. Older children detected mOre inconsistencies than younger children, but 
the ^e difference was greater in the case of contradiction detection than falsehood detection 
Rnally inconsistency detection was less freqT.cnt in the reading task than the listening task.' 

fiihooS performance more in the case of the factual contradictions than the 

inconsisten<^ Detection as a Function of Recall 

Were the contradictions harder to detect because of difficulties with the representation or with the 
^£^2^''!'^°'^^^'^^^^ detection task? In order to answer this 

?or ?n^\ " >™ 'M"f children's recalls was analyzed. Table 4 presents the descriptive data 

h^ll^^i. f ^ ^ ^. ^ ftinction of grade, task and inconsistencyjype. The falsehoods did not 
S„n.fc?" a Pnxiciple._hence there are no data in these cells. There were a few instances of 
rnrrLfif If -L^ -V^'^^^^^^^ ^^e resolution were spontaneously 

^rrected As Table 4 shows, some children, particularly third graders, spontaneously corrected the 
(■•^.instead of saying Sat jhe magnet picked up the sugar, they said that the ma^et 
picked up thejron filings), or reversed the principle so that it would be consistent wiih the resolution 
i_e.. said that magnets are supposed to pick up sugar instead of iron filings). Predictably, such 
repairs" occurred only in the case of factual contradictions. 

pnsert table 4 about here.] 

^r^ll^?'^ ^ inconsistent^ type was in the resolution categbiy; res61uti5"ns IS 

fl^u:tt l^^T^^^^^^^ falsehoods. The recall of the scientific 

principle m the factua^ contradiction passages was also poor, suggesting that the children, particularly 
contradSr"' ''■^'^"'^ representing ali the information necessaiy for detecting the factual 

Inconsistency Detection Failures 

Information from the recalls was subsequently used to establish three separate categories of 
inconsistency detection failures: Repairs, Recall Etrors and Comparison Errors. In a mair, the 
children attempted Jo resolve the contradiction by "correcting" either the resolution or the principle; 
In a ^eca// error. Jhe^information necessary for inconsistency detection (i.e.. either the resolution or 
the pnnciple, or both) was not recalled; if one or the other was recalled, it was categorize^ as a 
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Fdrtial Recall error, in a €omparison error, ail the iriforhiatibn necessary for detecting the 
inconsistency was recalled. In the case of the falsehoods, a comparison error meant that the children 
did not compare the false proposkions against existing knowledge. In the case of the factual 
contradictions, a comparison error meant that the children had problems comparing the two 
inconsistent propositions; 



[Insert Table 5 about here.] 

The frequency of these various error types is presented in fable 5 as a function of grade 
inconsistency type and task type, in the case of the familiar falsehoods, there were no repairs and no 
partial rec^l errors (because there was no principle fo be recalled). These data were subjected to 
various loghnear analyses after it was determined that there were no interactions with story and 
outcomej^alue. A loglinear analysis tests which models fit frequency data of this sort and which are 
likely to be inadequate, using a ehi-square statistic. Since these models are tested against lack of fit 
the larger thep value the better the model fits the data (Feihberg, 1980). 

Falsehoods. A 2 (Error Type) x 2 (Phase) x 2 (Grade) loglinear analysis was performed on the 
falsehood data separately for the listening (grade 1 vs. grade 3) and readinj (grade 3 vs grade 5) 
t^ks. The analysi^on the listening task showed that the model that best fit the data included a main 
effect for grade (X^ = 7.61, df = 6,p > .30), while the model that best fit the data on the reading task 
showed a main effeqt both for grade and phase (X^ = 1.12, df = 3,p> .70). As can be seen in Table 5, 
the older children had fewer overall errors than the younger children and the frequency of their 
errors decreased at phase 2, as compared to phase 1. ^ / • 

The first erade children made both recall and comparison^ errors with the falsehoods The recall 
errors suggested that the children had not stored all information required fo evaluate the falsity of 
the tort s resolution. The comparison errors indicated that the children had access to the relevant 
intonnation but did not consider the story resolution fo be "false." Seven such comparison errors 
occurred at Phase 1. Most of these were corrected by Phase 2. It does not appear likely that these 
errors involved some difficulty in comparing the false propositions against existing knowledge A 
comparable group of first graders had no problems recognizing the fai:ity of these resolutions when 
presented or :^of context in the pilot study (92% correct). Tne most probable explanation is that 
some first grade children were reluctant to consider the story resolutions as "false" because magical 
solutionssmilar to thoa used in the present materials (i.e.. that the sugar lifted itself from the table 
and went back into ite box) often appear in children's stories and fables. It is possible that these 
children, whde aware of the fact that sugar cannot literally lift itself from the table to get back into its 
box, considered such events possible in the story context by invoking a "magical world .schema." This 
tendency was not present in the older children as indicated by the absence of comparison errors in 
tnat group. 

Factual <»r»tradictions. Another 3 (Error Type) x 2 (Phase) x 2 (Grade) loglinear analysis was 
performed on the confradiction data, separately for the listening and reading tasks. The analysis of 
the data on the listening task showed that the model that best fit the data included a main effect for 
phase and an interaction between error m>c and grade (X^ = 4.63, df = 5, p < JO). The main effect 
for pha^ was due to children's better performance - 1 phase 2. The error type x grade interaction was 
due to the decrease in the frequency of recall errors at grade 3. 

TVo models fit the data^on the reading task almost idenfically. The fi?st included main effects for 
error ^ and phase (X^ = 9.09, df ^ 8,p > .30); the second included main effects for error type and 
grade = 9.28, df - 8,/? > 30). The main effect for error type was due to the greater frequenigr of 
recall errors as compared to comparison errors and repairs. The phase and the grade effects were in 
the predictable directions; that is, older students had fewer errors than younger students and, at each 
grade level, students made fewer errors at Phase 2. 
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Across both the listening jmd Reading analyses, most of the eitbrs were associated with incomplete 
recall of the inconsistent information. The few comparison eitbfs ceiitered mainly around one stbiy 
whose principle stated that magnets do not attract metai bbiects when heated. Some children 
questioned the truth value of this principle and said that they had never heard bf magnets losing their 
mapetic qualities. This was one of the very few instances where the Children questibned the truth of 
a pi-bpbsitibti. 

the Adequacy of Recall as a Measure of Story Representation 



It could be argued that recal[is not a good measure of stoiy representation and that the children had 
encoded and stored the relevant information but did not mention it in their recalls. One way to 
examine this argument is to look at the correlation between inconsistenqr detectibri and recall of the 
resolution (and the principle in the case of the contradiction). If the Children had ehcbded and 
stored the resolution but did not mention it in their story recalls, then the cbri-elatibn between 
resolution recall and inconsistency detection should be low. table 6 shbWs the frequency of 
inconsistency detectibn and recall of the relevant resolution (or the resolutibn arid the principle in 
the case of the factual contradictions). As can be seen, there were only a few instances where the 
inconsistencies had been detected without the resolution having been recalled.Fearson correlation 
coefflcients showed sipificarit cbrrelations between the two variables at all grade x Cbriditibh levels. 

[Insert Table 6 about here.] 

Summary 

ehildren found the unfamiliar factual conti-adictions harder to detect than the familiar falsehoods. 
Contradiction detection was also affected by differences in the^hildren^s age (the older children did 
better than the younger ones) arid 1^ the nature of the task (more contradictions were detected in 
the listening task than in the readirig task). Information from the children's recall prbtbcbis 
suggested that the difflculties in deteCtirig the cbntradictibns were related more to remembering the 
mconsistent information (recall errors) thari cbmparing the inconsistent propositions once theymfe 
recalled (comparison errors). Recall bf the story resolution and/or the stoiy principle was 
sipificantly correjated with inconsistenqr detectibn. It thus appears that the major source of 
inconsistency detection failure in this experiment was related more to children's difficulty in 
representing the inconsistent information in itienibry, rather than in comparing their representations 
of the inconsistent propositions to each other. 

EXPERIMENT 2 

E^eriment 2 was deji^ed to provide a more precise test of the source of inconsistenq^ detection 
difficulty-representation versus comparison-by cbritrbllirig the familiarity variable, in addition, we 
wanted to further test the abilities of the first grade children to evaluate tsts for internal consistenq^. 
It could he argued that the first grade children had little oppbrtunity to make comparison errors in 
mpenment 1 became thqr cquld not remember all the relevant ihformatioaih the first place. We 
reasoned that young children's abUities to compare twb iricbrisisterit propositions against each other 
should^ tested in a situation-where the informatibn cbritairied in the two conti-adictoiy propositions 
presented m the text is novel enough not to be part bf the children's existing knowledge, but familiar 
enough to be encoded without difficulty. (Recall that in Experiment 1, all falsehoods were violations 
of familiar principles while all factual contradictions ihvblved viblatibns bf a relatively obscure 
scientific principle.) 

We created materials appropriate for such a test by writing new texts that centered upon familiar 
events, such as cooking spaghetti. Then, for eacJi text. We created an inconsistency which was 
expressed either as a factual contradiction (i.e.. Was explicitly negated in the text by another 
proposition), or as a fahehood (i;e., was not explicitly negated). Nbte that when the familiarity 
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yanable is controlled, the comparison differejice between falsehoods and factual cbritradicHbns may 
disappear. A familjar factual. contradiction may be evaluated either against the textual proposition 
that contradicts it {for internal consistency) or against existing knowiedge (for truth). In order to Jest 
children's abilities to compare inconsistent propositions, a te^ai contradiction was constructed^ This 
contradiction could be detected ohfy //the children evaluated the text for internal consistency. Recall 
from our original descriptibri of textual contradictions that both propositions are equally likely tb be 
true but only one can be true in a^en situation. For example^ in a text about Georgette cooking 
spaghetti. It was first asserted that Georgette "poured the spaghetti and water into a strainer." Later 
this asartion was contradicted by saying that "She had not poured the spaghetti and water mixture 
into the strainer." 

efilldren'^s detection of these texMal contradictiohs were compared to their detection of a false fact 
(i-e^ 1^ was a^rted that when spaghetti and water are poured through a strainer, the spaghetti gbes 
tiirough but the water does nbt) which was expressed either as afactaai contmdictton (i.e. it was 
ejqplicitly negated earlier in the text), br as & falsehood (i^e., there was no prior textual proposition that 
negated it)^ All three types bf incbhsistehcies appeared in the same story and involved the same 
phenomenon. Hence, any differences in inconsistency detection among these three types bf 
inconsistencies could not be attributed to a familiarity confound. 

Method 

Subjects 

Thir^ first-^ade children (ranging in age frbm 6.6 to 8.3, with a Sean o^7.4) participated in this 
study. The children attended an elementary schbol in the same nridwestem city as the children in 
Experiment 1. Approjdmately half bf the children were girls and half were boys. All the children 
functioned at or above their grade level as determined by teacher judgment. 

Materials 

Two stories describing how Georgette solves a prbblem situation in which she gets involved were 
wnttea Both stories had the same structure: They described the creation of a problem situation and 
Its resblutibn. All inconsistencies involved the violation bf this resolution. 

In one cbnditibn the resolution invo[ved the negatibn bf a true fact (falsehood), in a iecond 
condition the resolution mvolved the explicit contradictibn of this same true fact (factual 
contradiction). In a third condition, jhe resolution contradicted an action previously described in the 
text as having taken place (textual contradiction). Table 7 presents bne stbry in all three conditions. 

Design 

the children were randomly asslpied to one of the three cbhditibns: falsehood, factual 
contradictionaextual conti-adiction. There were 10 children in each cbndition. Each child listened to 
both stones. The order of presentations of each of the two stories Was counterbalanced. 

pnsert table 7 about here.] 

Procedure 

The procedure was similar to that adopted in ^eriment 1. Each subject Was tested individually in 
the school one of two experimenters. Testing lasted approximately 20 minutes. The experimenter 
read the first story twice. The instiuctions used vktc similar to those in Ejqwrimeht 1. In Phase 1 
the children were told tb "listen carefully to the story, to tell the story back, and to say what about the' 
story did not make sense." The same procedure was followed for the second storv. This procedure 
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was repeated a. second time (Phase 2) for the stories in which inconsistencies were not detected at 
Phase 1; 

Scoring 

lite chadren's responses to the incorisistenq^ detection questions were scored by two independent 
judges following similar criteria as described for Experiment 1. A^eement was 98%; all cases of 
disagreement were resolved by discussion. 

Results and Discussion 

Ihcohsistehcy Detections 

A 3 (mconsisteSor t^) X 2 ([nconsistenc^ detection vs. ribridetectibH) x 2 (sibiy) iotiinear analysis 
rv^'^^JiSo'S^ Ts"*^'^^^* best included only a main effect for inconsistency detection 

''^ "^^^•■P > -99). resulting from the greater frequency of detected (37) than undetected 
(23) jmconsistencies. There w^^^^^ differences in the frequency of detected inconsistencies between 
fal^hoods_(13), factum contradictions (13), and textual contradictions (11); Finally, there was no 
difference m the total number of inconsistencies detected between Story 1 (19) and Story 2 (18). 

Inconsistency Detection Failures 

Children's^ recall protocols were examined for errOr information. Three types of inconsistency 
detection failures were again identified: Repairs, Recall Errors arid Comparison Errors: 

Consistent with Experiment Uhe frequency of recall errOrS exceeded the other error types (11 recall 
errors as compared to 6 comparison errors and 6 repairs). Of the six comparison errors, half 
occurred in falsehoods, which did not require the comparison of two propositions: 

In sunjmary, the results of this experiment indicated that When familiarity variables is controlled 
co«rradJfto7W are not harder to detect than /fl&eA<^^ by first grade children. The children 
detected as many contradictions ^ falsehoods, arid there was no difference between factual 
contra^ctipns and textual contradictiota. These results suggest that the difficulties with factual 
contradiction detection in the first experiment were related more to their unfamiliarity rather than to 
trie proposition companson component 

Discussion 

men together, the results of the present e^riments show a relatively high rate of incbSsisteSCT 
detection, eveii lor first grade children. For example, in Experiments, 68% of the first grade 
students mid 93% of the third grade studente detected the falsehoods. These results strengthen the 
findings of a few other experiments in showing that the ability to detect inconsistencies in text begins 
early (Ackermafl, 1981; Stein & Trabasso, 1981; Wimmer, 1979). Remember, however, that we did 
not the children to Simply evaluate the terts^for consistenqr but to detect an inconsistency once 
!."S"",! ° ''^.P^^*""'- studies with our materials indicated that children found it much more 
SiS^arr Sljf '^^^ '^'^ *° P'^"*"*^ °^ inconsistencies (see also 

The §^othesis that children find it easier to ^aluate a text for truth rather thari for internal 
^sistenqr was not supported. Falsehoods were not easier to detect than textual contradictions in 
^nment 2, when the familiarity variable was controjled. It thus appears that the reason 
^sehoods were easier to detect than factual contradictions in Experiment 1 Was because the 
propositions comprising the Talsehoods were more familiar to the students than the contradictions, 
and therefore easier to represent. 
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The corollary hypothesis of the comparison deficit view-that children represent the inconsistent 
information in memory but do not detect the inconsisteiKy for lack of adequate processing-was not 
suppo^rted either. There were only a few instances where the inconsistent information was recalled 
but the contradiction was not detected. Conversely, when these propositions were recalled 
inconsistenigr detection was high. 

While the_preasnt results are consistent with the conclusions of Wimmer (1979) and Stein and 
Sicf^ ^"'^ *^ view of Flavell et al. (1981) and Markman (1977, 1979 

1985) that recall does not stand in the way of inconsistency detection. While there are too many 
ditferences between these various experiments to allow direct comparisons of the experimental 
findings, we will provide two possible explanations for these discrepancies. 

in the Flavdl, et al. (1981) experiments the measure of recall was the child's repetition bfjndividual 
sentences (from a set of instructions) immediately after those sentences Were read. The simple 
repetition of thea sentences does not necessarily imply that children were representing them in long 
tenn memory (although it does show that the information was encoded in short terin memory) 
Recall of the entire text gives a better indication of the ment^ representation of the passage that the" 
subject has formed. It could, of course, argued that it is not possible to separate the process of 
forming a mental representation of a text from processing requirements. Comprehension is a 
dynmnic, consmictive prcK^ss which involves recursive operations such as connecting propositions 
and drawing mferences. To that extent, information processing limitations may well get in the way of 
text representation and inconsisteniy detection (Markman, 1981, 1985)j However, it should also not 
be forgotten that the complodty of the constructive processing children can engage in is detennined 
by^what already raists in the knowledge base. The interaction between prior knowledge and 
information processing strategies is still an issue which is not well understood, and there are a 
number of proposes indicating that what may develop with age is not information processing ability 
per se but rather the amount and complexity of the knowledge base (e:g:, Chi, 1978, Chi & Ceci, in 
presses 

Markman's (19791 experiments and materials are closer to ours. In her experiments the children 
apparently recalled the ccntradictory information but failed to notice the contradictions. One 
possible reason for this finding is that the contradictions- in Markman's terts involved Counter- 
intuitive pnnciples(e*, that ice-crearn does not melt when heated, that ants cannot smell, that fish 
cannot see the color of their food). These propositions run counter to children's existing beliefs arid 
may have encour^ed children to question their truth, rather than evaluate their consistent. 
Something similar h^pened in our text about ma^ets, in which the (true) fact that magnets \ok 
tneir magnetic qualities when heated, was questioned by some children. 

p our opinion, chfldren's inconsistency detection failures in the case of counter-intuitive text 
have Jess to do wth^heu- ability to compare iricbrisistent propositions than with their domain 
kijowledge. It is becommg increasingly apparent that children's comprehension failures are often 
related to ^difficulty m restructuring existing knowledge which is incompatible with information 
?Q«f "t^ '5^4^ (^^^ A'vennan. Smith, & Readarice. 1985; Anderson & Smith. 1982; Carey, 
1985; Driver & Easley, 1978; Osborne & Wittrdck, 1983; Vosniadou & Brewer, 1987). When 
Children read texts which describe information incbnsistent with what they know, they tend to 
assimilate^the information presented in the text tb the already exisHng knowledge structures. This 
process of assimilation usually results in distortibns and misconceptions of the text. Such text 
distprtions ar5^ not restricted to children; they also occur in adults (diSessa, 1982; White, 1933; 
McCIoskQ^, 1983). 

To cbnclude, the results of the present experiments indicated that children's inconsistent detection 
tailures were more related to difficulty jn representing the inconsistent information in Semory than 
comparing the representations of the inconsistent proportions to each other. Thus, the hypothesis 
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that children have particular difficulty in comparing inconsistent propositions to each other was n8t 
supported in these experiments. These results suggest that greater attention should be paid to how 
children s mental representations of a text affect inconsistency detecHbn arid comprehension 
monitoring. Children often lack the background knowledge necessary to fdrin an adequate mental 
representation. Or. they may have beliefs or theories wWch are contrary to the irifdrination included 
in_the text. Inadequate and/or incompaHble prior knowledge may result in distdrtioris of the text 
information,^ failures id detect inconsistencies, repair of inconsistencies. Or a disposition toward 
evaluating the text for truth rather than for consistency. Future research shduld focus on the 
interaction between children's prior knowledge and their inconsistency detection failures. 



o 17 
ERIC 



Vosniadou, Pearson, & Rogers 



Inconsistency Detection - 16 



References 

Ackermari, B. P. (1981). The understanding of young children and adults of the deictic adequaqr of 
communications. Jowmai ojtExperimentai Child PsychotoQ^, 31, 256-270. 

Alverman, D. E., Smith, L. G., Readence, J. E. (1985). Prior knowledge activation and the 
^^^P''^^^"sion of compatible and incompatible text. Reading Research Quarterly, 20(4% 420- 

Anderson, C. W.^iS: Smith, E. L. (1982, April): Student conceptions of tight, color and seeing: Phase i 
test results. _Paper presented at the annual convention of the National Association for Research 
on Science Teaching, Fontana, WI. 

August, D. L, Flavell, J. H., & Clift, R. (1984). Gomparison of comprehension monitoring of skilled 
and less skilled readers. Reading Research Quarterly, 20(1), 39-45. 



Baker, L. (1979). Gdmprehensibh monitoring: Identifying and coping with text confusions. Journal of 
Reading Behavior, ii, 366-374. 

Baker, L., & Anderson, R. I. (1982). Effects of inconsistent information on text processing: Evidence 
for comprehension mdnitbrihg. Reading Research Quarterfy, 17, 281-294. 

Bransford, J: b., & Johnson, M. K. (1973). Consideration of some problems in comprehension. In 
W: Chase (Ed.), l^ual infonnation processing. New York: Academic Press, 

Brown. A. fc.. Smiley^ S. S., Day, T. D., Townsend, M. A. R., & bawton, S. C. (1977). Intrusion of a 
thematic idea in children's comprehension and retention of stories. Child Development. 48 
1454-1466. ' 

Carey, S., (1985). Conceptual change in childhood. Cambridge, MA: NBT Press. 

Chi, M. H: (1978)^ Knowledge structures and memoiy development: in R. S. Siegler (Ed ) 
Children's thinking: What develops? Hillsdale, NJ: Erlbaum. 

Chi, M. T. H.. & Ceci, S. J. (in press), in H. W. Reese (Ed.), Advances in child development and 
behavior (Vol 2d): 

diSessa, A. (1982). Unlearning Aristotelian physics: A study of knowledge based learning. Comitive 
Science, 6, 37-75; 

Driver^ R., & E^I^ J. (1978).^P^^ and paradigms: A_review of literature related to concept 
development in adolescent science students. StudVes in Science Education, 5, 61-84: 

Elliot-Faust, a J:, & Sessley, M. (1986). How to teach comparison processing to increase children's 
short- and long-term listening comprehension monitoring. Journal (rf Educational Psycholo2v, 
78(1), 27-33: ^ 

Feinberg, S. E. (1986): The vnafysts of cross-classified categorical data. Cambridge, MA: MIT Press. 

Flavell, J. H. (1981): Co^itive monitoring. In W. P. Dickson (Ed.), Children's oral communication 
skills. New York: Academic Press. 



Vosniadou, Pearson, & Rogers 



inconsistency i3etection - 17 



^^^e"' J:.H,. Meri J; Rr. (^^^^^ L., & August, D. (1981). The deveiopmeSt 8f comprehension 
monitonng and knowledge about communication. Monographs of the Society for Research in 
Child Beveiopmait. 

''^^"v.^v (*^80)^ Monitoring of understanding: An investigation of good and poor readers' 
awareness of induced miscomprehension of text. lournal of Reading Behavidr, 12, 55-64. 

Gamer, R. (in press). Resolving comprehension failure through text lookbacks: Direct training and 
practice effects among good and poor Cbmprehenders in grades sbc and seven Reading 
Psychology. 

Oelman, R. (1978). Gognitive development. Annual Review (^P^chology, 29, 297-332. 

Ironsmith, M„ & Whitehurst, G. J. (1978). The development of listener abilities in communications: 
How children deal with ambiguous information. Child Development, 49, 348-352. 

Kotsonis M. E, & Patterson, C F. (1980). Comprehension-monitoring skills in learning disabled 
children. Developmental Psychology, id, 541-542. 

Mandler, J., & Johnson, N. (1977). Remembrance of things parsed: Story structure and recall 
Cognitive P:^hOlogy. 

Martaian, E. M. (1977). Realizing that you don't understand: A preliminary investigation. Child 
Devetopment, 43, 986-992. 

Markman, E. M. (1979). Realizin:g that you don't understand: Elementary school children's 
awareness of inconsistencies. Child Developrnent, 50, 643-655. 

Markman, E. M. (1981). Comprehension monitoring. In W. P. Dickson (Ed.), Children's oral 
commmicatton sfdtls. New York: Academic Press. 

Markman^ E M. (1985). Comprehension monitoring: Developmental and educational issues. InS F 
eWpman, J. W. Segal, & R. Glaser (Eds.), Thinking and learning skills, Vol. 2: Research and open 
questions (pp. 275-291). 

Markmai, E M, & Gorin, L. (1981). Children's ability to adjust their standards for evaluating 
comprehension. Joumat Educational Psychology, 73, 320-325. 

McCloskey^M. (1983). Naive theories of motion. In D. Gentner & A. Stevens (Eds.) Mental 
models (pp. 299-324). HUlsdale, NJ: Erlbaum. 

Osborne, R. J., & Wittrock. M. C. (1983). Learning science: A ^eiierative process. Science 
Education, 67, 489-508. 

Patterson, e.J.^Co^ove, J. M., & O'Brien, R. G. (1980). Nonverbal indiciHts of comprehension and 
noncomprehension in children. DeveToprhental Psychology, J(5, 38-48. 

Pear^n, P. D., & Fielding, L. ( 1983). Instructional implications of listening ccmprehension research. 
Language Arts. 59(6), 617-629. 

Raphael, T^E., & Tiemey, R. J. (1980). The influence of topic faSiliari^ and the author-reader 
relationsltip on detection of inconsistent information. In M. Kami! (Ed.), Directions in reading- 
Research and instruction (Thirtietii Yearbook of the National Reading Conference). San Diego, 



Vosniadou, Pearson, & Rogers 



Inconsistency Detection - 18 



Robiosori, E. J. (1981)^ tlie child's understar. ,rig of inadequate mess^es aSd cSmmunication 
failure: A problem of i^orance or egocei trism? In W. P. Dickson (Ed.), Children's oral 
communication skith. New York; Academic Press. 

Robinson E. J., & RobSson, W. P. (1976a). The young child's understanding of communication 
Developmental i'sycholc^. 12,328-333. 

Robinson, E. J.. & Robinson. W. P. (1^^^^ Developmental changes in the child's explanation of 
communication failure. Australian Jonmai of P^chOl(^. 28, 155-165. 

Robinson, E. J., &^ Robinson, W. P. (1977). Children's explanation of communication failure and the 
inadequacy of the misunderstood message. Developmental Psycholo^. 13, 156-161. 

Stein, N L., & CJlenn, i!. G. (1978). An analysis of story comprehension in elementaiy school 

S H^r' vtt"^^ ^"'^'^ ^^'^•^' ^^^is^Ptinary approcches to discourse comprehension. 
Hillsdale, NJ: Erlbaum. 

^'^'"r-TvV^p^ ^S^IS^^^^ ptifS ^la^ory: An approach to comp,^hension and instruction 
(Tech. Rep. No. 100). Urbana: Uraversity of Illinois, Center for the Study of Reading. 

Sticht, T. G , Beek. I. J., Hanke, R. N.. Heiman, G. M., & Mamee, J. H. im4).Auding and reading: 
A developmental model Alexandria, VA: Human Resources Research Organization. 

Vosn«dou, S. & Br^er, W. F. (1987). Theories of knowledge restructuring in development. Review 
of Educational Research, 570), 51-61. c u. /^trwtw 

^ 4'l55^ °^ difBculty in understanding Newtonian dynamics. Cognitive Science. 7, 

Whitehurst, G. J. (1981). Commentary. Monographs of the Society for Research in Child Development. 

Wino^a^P.. & Johnston P (1980). Comprehension monitoring and the error detection paradigm 
(Tech. Rep. No. 153). Urbana: University of Illinois. Center for the Study of Reading. 

Winim«, H. (1979). Processing of script deviations by young children. Discourse Processes, 2, 301- 



O 20 

ERIC 



Table 1 

ionStton/^"^ ^^^^ ^" Different Inconsistency Type and Outcome Value 



Today Georgette came from school and found a note for her on the kitchen table. 
Georgette, 

We are out of sugar, mid I need some for an experiment. Would you borrow a cup 
p^^sugar from Mr. Johnson, next door, and put it in the dish I have left on my desk 
I'll be home about 5:30; 

Tlianks, 



Dad 

Geor^tte vvent quickly t^ Mr. JofiSson's house and got the sugar. She put the sugar in the dish on 
one of her Pad s big work tables. Then she climbed upon the table to get a better look at the ^av of 
^, l"*f« ''^ ^'^'^ She hadn't even started exploring when a box of 

black stuff toppled off the shelf right onto her dish of sugar. Georgette was very worried. Without 
Sfn ! fi,M^ -^t'^^ ran to the fcitchenand got a teaspoon. She dipped the spoon into the dish, 
tr^ng carefully to pick up only the black stuff But all she managed to do was mix up the black stnS 
with the sugar even more. 

pl^e'r di^S^ed up*" ^ ^"^^^ ""^'^ """'^ ^ '^^^ ^"^ 

^OM^TTM^'-^ll''^^''^ she noticed a label on the box she had spilled. It said: 

IKON FILINGS. She wasn't sure what filings were, but she did recognize the word "iron." 

Falsehood andjesitive^jtrtcome Value 

"I wish something could happen to solve this problem." She stayed there for a while looking at the 
sugar and iron filing mess on the table when she saw the iron filings and the sugar slowly lifting 
themselves from the table and separating; The sugar went back into the measuring cup and the iron 
filings went back into their box. Georgette was very relieved that everything was back in place; 

Falsehoo d and Negative^3atet^m& Value 

"i wish something could happen to solve this problem." she said to herself. She stayed there for a 
while looking at the sugar arid the iron filing mess on the table when she saw the iron filings and the 
sugar slowly i^g themselves from the table and falling all over the floor. There wl no way 
Georgette could ^parate them now. Georgette was very worried about what happened and didn't 
know what she was going to tell her father. 
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table i (Continued) 

Factual ^entfatiietief^aml Positive Outcome Vaiufi 
An idea came to her. 

"If it's iron," she thought, "I know how to get it out. All I need is a magnet. Magnets pick up iron 
but not sugar. o t- y 

She ran upstairs to her room and got a magnet. She dipped the magnet into the ftinny looking salt- 
and-pepper-like mess in the dish. The magnet picked up the sugar, leaving the iron filings on the 

Georgette was ve^ relieved and happy that everything was back In place. She put the iron filings in 
their box and placed the box on the shelf exactly where she had found it. 

Factual C- ontradictian and Negative Ooteome Vati je 

"K it's iron," she thought, "I know how to get it out. All I need is a magnet. Magnets pick up iron 
out not sugar. <:>- r r- 

She ran upstairs to her room and got a magrtet. She dipped the magnet into the funny looking salt- 
and-pepper-hke mess m the dish. The magnet picked up the iron filings and the sugar, leaving 
nothing on the table. ^ 

Georgette was very unhappy that the problem was not solved. She had to wait for her father to come 
and she was sure he would not like it. 
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Table 2 

Story Units Used to Score the Iron Filings Passage 



A: SETTING 

Georgette came home, found note^ . . . etc. 
B: EPISeBE 

1. Initiating Event 

A box of black stuff fell into the bowl of sugar. 

2. Problem Recognition 

Anything that indicates that she knew there was a problem 
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FaefaaHgon trad ic tion 



3. Plan 



3. Plan 



Need magnet 



4. Pffflcfple 

5. Resolution 
(positive) 

(negative) 



6. Reaction 

(positive) 
(negative) 



The sugar and iion 
filings lifted them- 
selves off the table 
and separated. 
Hie sugar and iron 
filings lifted them- 
selves off the table, 
fell on the floor and 
there was no way to 
separate them. 



Georgette was happy. 
Georgette was worried. 



4. PHnciple 

Magnets pick up iron but not sugar. 

5. Resolution 

(positive) Magnet picked up the 
sugar 'eaving the iron 
filings on the table. 

(negative) The magnet picked up the 
iron filings and the sugar 
leaving nothing on the 
table. 



6. Reaction 

(positive) (jeiwfgette was happy, 
(negative) Georgette was worried. 



Table 3 



?Sllfd\T„^tSS'S^'or2^/^^^ " ^'"^ ^ 'nconsiseency Type .„d Ou,ca„.e ValBe, , 



Falsehood 
Phase 1 Phase 1 & 2 
Pos. Neg. Pes. Neg. 



.Sub- 
Total 



Contradict 

ion 

Phase 1 Phase j^t^2 

Pos. Neg. Pos. Neg. 



Sub- 
Total 



Tota 
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Table 4 

Frequency of Stoiy Units Recalled as a Function of Grade, task type and Inconsistency Type (out of 40) 





Task 


Iniciacing 
Event 


Pioblcin 
Recognition 


Plan 


Principle 


Resolution 


Reaction 


Principle 
Reversed 


Resoli 
Revet 


False Contr. 


False 


Contn 


False Contr: 


False 


Contr. 


False 


Contr. 


Falc 


Contr. 


False 


Contr. 


False 






























Listening 




























Grade 1 35 


31 


23 


22 


31 




8 


25 


2(3 


7 


15 




0 


0 


Grade 3 39 


40 


37 


31 


39 




24 


35 


28 


19 


24 




1 


0 


Reading 




























Grade 3 37 


37 


31 


31 


37 




16 


29 


25 


13 


15 




3 


0 


Grade 5 39 


39 


32 


37 


36 




29 


36 


30 


4 


16 




1 


0 
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Table 5 

Freqrehcy of Error l^pes as a Function of CJrade, Task Type and Ihcbnslstenq Type 



Phase 1 



Phase 2 



Full Pariial 
Recall Recall Comparison 



Total 



Fuil Partial 
Repair Recall Recall eomparison 



Falsehoods 



Listening 



Grade 1 
Grade 3 



Reading 



0 
0 



10 
3 



7 
2 



17 
5 



0 
0 



9 
2 



4 

i 



Grade 3 
C3rade 5 



0 
0 



10 
1 



1 

2 



11 

3 



B 
0 



3 
0 



0 

b 



Factual Contradictions 



Listening 




















Grade 1 
Cjrade 3 


2 
8 


13 
0 


00 00 


3 
5 


26 
21 


2 
3 


10 
0 


7 

1 


3 
3 


Heading 




















Grade 3 
Grade 5 


7 
4 


6 
0 


ii 

8 


5 
3 


29 
15 


3 

0 


4 

b 


5 
5 


3 
2 
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Table 6 



False hoMs 
Frequency of 

Resolution Recall/Inconsistency Detection (out of 40) 



Grade 1 
Grade 3 



Listening Task 



25/27 
35/37 



Grade 3 
Grade 5 



Reading Task 



29/37 
36/40 



Factual Contradictions 



Frequency of 

Resolution and/or Principle Recall/Inconsistency Detection (out of 40) 



Grade 1 
Grade 3 



Listening Task 



16/18 
33/33 



Grade 3 
Grade 5 



Reading Task 



25/25 
30/33 
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Table 7 



Example of One Story Used in the Three Inconsistency Conditions 



On Tuesday evening. Georgette came home from her friend's house arduild 6:00. Pretty 
soon she started to get hungry. Her father was still down in thejab working, so Georgette decided to 
surpnse him and make dinner herself. She thought she would try to make spaghetti because she had 
watched her father make that before and it didn't look too hard. 

11- _ First Georgette filled a pot with water and put it on the stove. She turned on the flame and 
soon the water was boiling, so she put a boxful of spaghetti into the water. The water boiled again 
and Georgette watched it until the spaghetti got soft and looked like it was done. Now she had to 
think of a way to take the spaghetti out of the water. 



Falsehood 

Then she remembered that her father had used a strainer to separate spaghetti from water. 

Georgette looked b the kitchen cabinets and found a strainer. She put the strainer over a bowl. She 
then poured the spaghem;and water into the strainer. As she did this, the spaghetti passed through 
the holes of the strainer into the bowl and the water stayed in the strainer. Georgette was glad that 
the water and spa^etti were separated She set the bowl of spa^etti on the counter, tlien she 
warmed up some spaghetti sauce, mixed the sauce and spaghetti together, and called her father to 
dinner. 



FacUial Cb ntradictiori 

Then she remembered that her father had used a strainer to separate spa;ghetti from water. 
When you pour spaghetti and water into a strainer, the water passes through the holes and the 
spaghetti stays in the strainer. 

So Georgette looked jn the kitchen cabinets and found a strainer. She put the strainer over 
a bowi. She then poured the spaghetti and water into the strainer. As she did this, the spaghetti 
passed through the holes of the sSainer into the bowl and the water stayed in the strainer. Georgette 
was glad that the water sp^etri were separated. She set the bowl of spaghetti on the counter. 
Then she wanned up some spaghetti sauce, mixed the sauce and spaghetti together, and called her 
father to dinner. 



T e xtual Gontradictiori 

- _ Then she remembered that her fether had used a strainer to separate spaghetti from v/ater. 
So Georgette loeked in the Idtchen cabinets and found a strainer. She put the strainer over a bowl! 
and poured the spaghetti and water into the strainer. The water went into the bowl leaving the 
strainer full of spaghetti. 

Georgette was glad the spaghetti did not have any water in it anymore. She put the spaghetti 
back into the pot, and h)oked for some spaghetti sauce. She found a bottle of spaghetti sauce and 
wanned Jt up. When the sauce ^ ready, she noticed that she had not poured the spaghetti and 
water mixture into the strainer yet. So^ she poured it into the sttiainer. And when all the water was 
gone^ she mixed the sauce and the sp^etti together, and called her father to dinner. 
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